for a factor reportedly involved in nematode transmissibility (Boccara et al., 1986) or possibly in virus gene regulation (Liu et al., 2002) . Sequence analysis suggests that this ORF is highly conserved among American and European isolates of TRV and thus has been widely used for detection of the virus by reverse transcription polymerase chain reaction (RT-PCR) in potato foliage and tuber tissue (Crosslin and Thomas, 1995: Robinson, 1992; Weidemann, 1995) . The smaller RNA 2 contains the capsid protein ORF and other nonstructural genes that may be involved in nematode transmission (MacFarlane, 1999) . Tobacco rattle virus RNA I is infectious in the absence of RNA 2 but produces infections that lack capsid protein, because this gene is located on RNA 2 (MacFarlane, 1999) .
Potato chips are processed by frying in vegetable oil at 160 °C, which would render any known plant virus inactive. Theoretically, however, the genomic RNA would be present but possibly altered by this treatment. This article reports the detection of TRV RNA in commercially purchased processed potato chips that showed symptoms typical of corky ringspot disease.
Materials and Methods
Nucleic acid extraction and reverse transcription polvnierase chain reaction. In Apr. 2008, some of the potato chips in three commercially purchased bags of wavy-cut chips were observed with typical CRS symptoms of brown arcs and rings. Three of these chips are shown in Figure 1 . Total nucleic acid extracts were prepared as previously described (Crosslin et al., 2006) from 300 mg of symptomatic tissue from three chips each of two bags and two chips from the third bag. Three symptomless regular-cut chips from another commercially purchased bag were processed as negative controls. The chip nucleic acid extracts were tested for the 16 kDa protein ORF of TRV by RT-PCR as previously described (Crosslin and Thomas, 1995) , except that the reverse transcriptase concentration was reduced to 40 U per reaction. Amplification products were resolved by electrophoresis through 1.5% agarose gels stained with ethidium bromide and visualized under ultraviolet light. The presence of the predicted 463-bp band (Crosslin and Thomas, 1995: Robinson, 1992 ) indicated the presence of viral RNA. Amplicons were purified with GeneCapsules (G-Biosciences, St. Louis, MO), ligated into pCRII-Topo plasmid vectors (Invitrogen, Carlsbad, CA), and transformed into chemically competent Top 10 cells (Invitrogen). Insert size was confirmed by digestion with EcoRl and two clones were sequenced in both directions by ACGT, Inc. (Wheeling, IL) using SP6 and T7 primers.
Infectivity tests. Four hundred milligrams
of tissue from each of the eight symptomatic chips tested by RT-PCR was ground with 4 mL of 30 mi potassium phosphate buffer, pH 8.0, containing 10 mu sodium diethyldithiocarbamate with a mortar and pestle and separately rub-inoculated onto three Carborundum-dusted leaves of one Nicotiana tahacum 'Samsun NN'. These plants were maintained in the greenhouse and observed for development of typical TRV symptoms, including local necrotic lesions and systemic mosaic (Harrison, 1970) .
Results and Discussion
Nucleic acid extracts from all eight of the CRS symptomatic chips produced a 463-bp ampl icon typical of TRV when tested by RT-PCR. The RT-PCR results from the three chips shown in Figure 1 are shown in Figure  2 . The aniplicons from the two larger chips shown in Figure 1 were excised, cloned, and sequenced as described previously. The sequences of the two aniplicons were 100% identical and the sequence was entered into GenBank as accession FJ591 156. Sequence analysis confirmed the amplicons were of viral origin and were 97% identical to sequences for TRV isolates reported from Washington, Florida. and Wisconsin (accessions EU3 15226, AF055912, and EU569291, respectively). Similarities of 95% to 96% were observed with other North American Extracts from the symptomatic RT-PCR-positive chips "ere not infectious when mechanically inoculated onto tobacco leaves. To the author's knowledge, this is the first report of the detection of plant virus RNA in a food product after high-temperature frying. The chip manufacturer was provided with the lot number of the chips shown in Figure 1 and the cultivar and state of origin were identified. It was also learned that the grower and processor were aware that a small percentage of the potatoes showed symptoms of CRS before processing. A common industry limit for this sort of internal defect is 5% 50 it is not surprising that a few chips with defects escape the quality control and sorting that takes place before product packaging and shipment.
To the author's knowledge, this is the first report of the detection of the RNA of a plant virus in a food product that has undergone high-temperature processing. These results suggest that other plant viruses may he similarly detectable in processed food products.
